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increasing tne cor.ver si cr. :t chslesterol tit bile acids, utilizing 
LXR. beta, selective agonists, usually witnout elevating the plasma 
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01 s<; provided are methods of using such agonists 



ciu-uts. Alss srcvr.i'rei are met he ds for decreasing 

hyperglycemia and insulin resistance methods 

f c i treating type II diabetes, and 

met nous tor treating type II 

diabetes unci reducing the cardiovascular 

complications of type II diabetes, 

utilizing an LXR agonist. Further provided care methods for 
treats::.] obesity and methous lor treating the complications of 
o 1 : e 3 1 1 y i n c 1 u d i n g type 1 1 di abe t e s , 

cardiovascular disease, hyterli: idemia, and hypertension, 
administering an LXR. a 1 \: ha . - se lect i ve antagonist. 
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Ipha . -hydroxylase fCypTA; , ratty acid synthetase, nurtan 
er transfer protein ( CET P ) , LXR. alpha, or 
LXR. beta, protein or mRMe levels. Trie assay may be performed in 
:eepacecyto, adipocyte :r preadipo ;;y t e cells. Toe assay may be perrormed 
in • ' or one: n with a retinoid X receptor (RXR) . dse of agents identified 
i v sect, assays in the orepn. 'if rtedi ::ament s and methods or 
treating diabetes are d.sc claloieen, 
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Pharmacol >gi . therapy for Type 2 

( nou- : r:su 1 i n -dependent ) diabetes me 11 it us aims at core rolling 
h ypergly oaenc a to delay or' prevent eomplicat ions associated with the 
u i s e a s e . M o s * p a 1 a e n t s w i : h T y p e 2 d 1 a b e t e s p r e o e n t with bo t n stimulated 
insulin def; o-ricy and inoiiiri resistance. In aeneral , the former can 
manifest as post pi anciia I n y p e r g 1 y c a em L a and the latter as fasting 
h /pe re; I y oaero. a , though a definitive association nas not been established. 
Emerging d^ a show a high failure rate of long-term monotnerapy ana 
estdbl isnes r he s i qn i f icanee of mealtime glycameia and the role of 
postprandial glucose excursions in the development and proaressiori of 
vascular complications. To overcome seen failures of 
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rT.:.cro"aseu-Ai i complications, an :i cardiovascular 

complications. Lip : d atac I'mal i *: ..e: frequently associate 1 '! with 
type 2 diars.^es and insulin res i s t ar.ee incl ude low hi ah -density 
lipoprotein cnolester I. ; HZC-C ) and elevated triglyceride levels, 
lowering low-density 1 Lpop.ro te i n :;r.ol ester o L levels has been shown to 
improve the prognosis :> f patients worn diabetes, and increasing HDL-C 
ieve 1 s will s iani tliast 1 y .redu :/e the incidence of major :orona ry events. 
Actor levels o.t insulin sensitivity are associated witn thinner 
int imai-mecii .i 1 t. hi c-un>E s = o f the care z id artery, which ind ica t es less 
at: he rosclerosi s . This zc 1 i di neo i oris ^ increase insulin sensitivity, 
decrease in : mal -media 1 t hic<nes-.; , and appear to have inhibitory effects 

proven tin ; : :.e onset if o ha botes i.:. high -risk mdiviciua 1 E;--and improving 
ins u I in sens : t ivit y with life sty., e ehanues o r pharniacoloq i c 
treatment- - ' .• prcteund ooinr; I i : r ions or type 2 
diabetes ami . be prevented or ue-.ayed, as well. 
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ca t atoO i sm, is intestinal sterol abse rpt icri . Al t hough LXR activity has 

been i rape--: *o Re critical tor physiologic lipid me^ abo 1 ,i sm and 

t ra nsi or t , d : r-\:t e viaera se lineing LXR signal i rig pathways to the 

oa t ho series : a o: ca rai y/ascJar di seast has yet. to be established. In th 
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In Panaris, one precise mecnani onto of the hypolipidemic act ion of 
f enc f ibr at e , a per or: r some p rcl i f e rat or-act i vaoed receptor-alpha agonist, 
remain :n o • - dd To pain insight on these mecnani sins , we measured plasma 
lioias Level:.', lipids synthesis (hepatic de novo lipogenesis ar.d 
cholesterol synthesis), and mANA concentrations in circulating mononuclear 
cells ACT-POP) of hy> iroxymethy 1 g 1 utaryl (HMG)-CoA reductase, LDL receptor, 
LDL rt- o : >pm. r- related protein PPR?}, scavenger receptor class B type 1 
(SR-P;;, AIPC.I, and liver X receptor ( 

LXR in 10 control subject =. an si 9 nype.riipidemi c type 2 

• batients. Iy: .« • 2 diabetic subiects were stadied before and after 
4 rcc Co..- a : : encf ihr 3 1 e a dm i n i i t r a t i o : : . Fenoi ibr n te deci e.^ = ed p I asm a 
1 1' 1 eg 1 y c e r ides ; ? < C .01} ano total cholesterol • F - 0.05} concent rat i ens 
and slightly increased HDL cholesterol. (P < 3.05) . Hepatic lipogenesis, 
largely enhanced in diabetic subjects (16.1 +/- 2.1. vs. 7.0 +./- 1 . b .. in 
contr-(d subjects, P 0.01), was decreased by fenofibrate (3.0 f /- I . 5 , P 
o A A ; . iPdcnional chole stero I synt hesis was normal in diabetic subjects 
pi A" ■* < - A4 vs. AO O.a in control sucAcoC and was unchanged by 

:A-oi: m.o .:do - 0.0 - ■' - AO ■ . A; a Ac • •• cholesterol : y:c n- -si •• was, however, 
diaoet: a surfeits before : n d after renofibratO' (? ■■■ P. 00 vs. 
c t s v . HMG-CoA raoooasa, PPL recent or, PR?, and SR-3I mRNA 
• a • • : c : c P. us were nod difrer-n: m type 2 diabetic and cent red aaiyaaOa 
and were unchanged by f eno f i bra t e . LXR- alpha mRNA levels were 
in rreased A" < 0.00) by f enof i brate . ABCAI mRNA concentrations, which 
were decreased m diabetic sub; efts ■; ? *■ 0.05; before 

: • :. ; . : c o • , w inoreased ; ? ^. 0 . 0 1} : y rencfiorate r o values comparable 
to t:a, se a: vcatrol aarbsects, Tne rl as ma t r i aOvoer roe- lowering effect of 
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AE Low HDL choR'Steroi is a f re laent. car :iiov oscular risk fact or in diabetes . 
K-catse of its pivotal role for the regulation cf HDL plasma levels, we 
invest i tjateci in vivo aril in -vitro regulation or tne ATP-bindmg cassette 
transporter Al { A3CA1. ) oy insulin and me t abo 1 1 1 es accamu.1 a t i ag in 
ci:araoes. Ccscparea with eurriycemic control nice, A3GA1 gene expression was 
severely decreased in tne linger and per it oiuea 1 macrophages of 
diabetic mic--. Treatment wit a i malm restored * si s 
deficit, s. • o r Co of ::ui t iva t.e d HepO;2 aepdtocytes and EAW264.0 
ma prophages with unsaturated fatty at: ids or acetoacetate, out not with 
in 5U 1 in, glucose, saturate:: fatty acids, o r hydr oxybut yrat e , downregnlaa ed 
ARCA1 inRNA aad protein. The- suppressive effect of unsaturated fatty acids 
a. i -:set ca oe*: ate be- sane most obvious i.ri cells stimulated with exysterols 
or re-tinoic j s i a but was i udep^n oent. of tne- expression of tne thereby 
regulated transcription fas tors liver -X- 

receptor ait a a LXF.aiph a ) cti re: i noid-X- recent or a Ipna 

iRXRaipnaj, respectively. Crasa t u rat. ed fatty acids ana acetoacetate also 
redu :;ea A, 3 CAR. promoter activity in RAW 2 6 4. 7 macrophages that were 
t nans i est ed with a iaib-cp A3UA1 promo t o r / 1 uo i i e r as e gene construct . As the 
functional, consequence, unsaturated fatty acids ecu acetoacetate inhibited 

unsaturated tatty acids ana ace to: acetate may contribute to low HDL 
cholesterol ami increased oiraiovascular risk ot (diabetic patients. 
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r *. : : i • ; v' in at risk subjects because of weight excess and/or 
impaired jla • •.- tolerance. It is the case :; several antidiabetic agents 
ca c. as ::.-.•* : rein, acarbcse, or t rt ul it a zcne . It is also tne case of 
cunt .:-... ues 11 y a ;ercs as orlistat ana, pertaps, s icu t rarrii ne . Tne inhibition 
c: the renin c. picterisin cyst •. it by an angiotensin converting enzyme 
inhibitor : cy a selective ATI rejector antagonist cm also 
prevent type 2 diabetes, in addition 
to reduce risk of cardiovascular 

complications. Finally, the role f hypo 1 ip idaemi c areas rename 
cent rovers t a 1 . Ongoing prospective studies should ccruirn ail these 
obserttat ions . 
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AE Several ca ru 1 ova s cnl a r rite factors lays 1 ipidaemia , hypertension, glucose 
intolerance, hvpercoaau lab i 1 it y , obesity, hyper i nsui irtaemia and low-grade 
in t lammat ioio luster in the insulin resistance syndrome . Treatment of 
these individual iu.se factors reduces cardiovascular 
compl i ca t i on s . However, t a r g e t i n g t h e underl y 1 n g 

pa thophys ioO -q 1 cal mechani sms of the insulin resistance syndrome is a more 
rati una I * : • c :: -cc nratecy to : c * : . • - : improve card: ovascu lar outcome. 
Our c . • r • " cue: of the so^-callea ca ru: avascular dysmetacolio syndrome 
:. ; c beer. icy roved cy oh-? discovery c: nuclear pe rex is erne 
pro: irerat: i - a o.ivated rece pt oi's •. 1 F ARs • . FFARs are 1 iqarid-act i vat ed 
t rancor rp t 1 < :. : act ores o • 0 to the nuclear receptor super r am; L y . As 

transcript:.:, tact o r s , FFARs regular e the expression of numerous genes and 
-itr^"^ : . c • : • tec control, Lipid met abol 1 so, vascular "one and 
in :. Oimmat ion. Act.:vat:cn of the suit type 0 FAR-uainma imp roves insulin 
.••:..c • i c : • c . Fxp r ■: s s i on of F FAR- uumma os present in several cell : yi • ' :; 
involved In *h-- process of atherosclerosis. Thus, modulation of 
[.'TAR- himm.i -rivity is "in interest :ng t he r apeut : c approach to reduce 
e: ru: .. v = s cu 1 : : --cents. 0: . i a o 1 : m :.• o .u: F FAR- . i . coma auonists arte 

c u.s* ; *:: ■; ; :.• w cl .:.ss f pha rma o O . aical a rets tor Tne treatment 
: type 2 :. n- insulin- : a • : . roc diabetes 

: : . :ud r L s p i i z one. oo ::c i d i n- -d i ones ;m;rsve insulin 

: • :. • . • ; • O ' o c.i O. o • . • :t . - occcto i: : e : • o e o * yo ; _ O ; r • • ' • • o . O. 
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receptors exposed by gene expression profiling in 
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Liver X receptor \LXR) a ipsa and 
I.XRbet a are sc.: - 1 ear oxysterol receptors- whose or oico i oa I function has so 
tar been elu ni lated only with respect to cholesterol ana lipid metabolism. 
To expose neve! bi o logical roles for LXRs , we performed genome -wide gene 
expression profiling studies in liver and white and brown adipose tissue 
freer, wild- type (LXRaiphae/- betaW + • and knockout mice (LXRalpha- / - 
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There are ar. increasing body of evidences from clinical trials that 
-isscchce * y: e 2 diabetes with cardiovascular disease, especially since 
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arid tunc rev .s o; . ar complications. Recent prospective stuaies have 
shown that achieving a good metabolic control by decreasing fasting plasma 
glucos- and si yccsyi ated hemoglobin is possible to prevent the development 
of microvascular comp-icat ions o f type 2 diabetics. Nevertheless, other 
epidemi cicci sa 1 studies have stressed the importance of postprandial 
hyperglycemia md his role- as an independent risk factor of cardiovascular 
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equally strong evidence has ac eumuiatea that lowering LDL cholesterol with 
RMG-CcA redo :.:t ase inhibitors or statins redu :es GHD risk ana there is now 
wide.sproa i uoe of these agents tor the primary and secondary prevent i to: of 
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would he ore terabl e to achieve the LDL 'hole sterol goal wits, a powerful 



. u e 



a ssc::a t e i w i t h nypert r r g 1 ycer i daemia . Already prevalent as a risk factor 
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ir. the man a demerit of type 2 diacetes mellitus, based on t 
Kingdom E : r jsoecti ve Diabetic Study, include intensive 
:-ntrol he olocd giuecse level and bleed pressure in order 
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delay liorovascuiar and cardiovascular 

In the new millennium, type 2 drabet.es will be some 
velopiroj rie.: . I:: diabetes were to develop in 13 of 

n popu 1. :i t i on of Inina, the expense of intensive treatment 
immense. RaoorstO'ry te.it 3 are useful foi' detecting risk factors 



t . <:> preoaant or 
complications . 

Op i UeOO 0 1 h : It 

the l.L billi: 
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before tne onset or t .ne disease and convincing the general oabl ic to take 
preventive measures. 3A doese tolerance testing is one of these tests. When 
ao.cose tolerance is : to < i i : • • i , : t) f .beta. -cell function is lost. 
Determining tne plasm, a proinsul in level is another useful, evaluation; 
impairea glucose tole ranee a ::c jiupanieel by dicreaot:i plasma proinsul in 
level is indicative :f an enhanced risk tnat type 3 diabetes will develop 
wwthin 5 years. Educating tne puclic about eating a healthy da.et and 
exercising may prevent the deve.l opment of diabetes ana thereby 
reduce the global prevalence of type 2 
diabetes . 
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A review with 30 reft. A central fincing i;>f the L'KPDS was that in type 2 
diabetic patients, tight glyoemio control with HioAlc targets as dose to 
the normal ran ore as possible must be achieved to farther reduce diabetes 
related-complications, -mortality/ ana -cardiovascular 

coteasc, ax. gal igh tin a tne need for new, optimise;;; treatment strategies. 
With a focus or. din. efficacy, this taper distastes the results trot the 
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■wid Nat s a... iraioe . While for Na t ea 1 1 a i de , promi s i ng , but only 
: a ; is aooaoiable at current, Res i a 1. 1 1 a zr :ae , D i 0.7 1 a t a z one , and 
rase ceea sin own appropriate tor both mono- and oombi nation 
earreraz mad. drua treatment of type 

Similar- to tne an two, older ant :. di a be t i a 

0: agent = di s sussed have sompararle oAoo 7 Income leeaerina 
d:. a a 0 re- re lat ed capacity at .A" "0 l.t HbAls roan. These 
: tot; '-'ere both seen in ar a u-n.'meoe patients p re vi ao:s i y 

.oat as A. ,: a . a Ln so mo a nation :oo' a: :ea an-r. 1 r a. : eras f. a- a 
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previous antidiabetic std. drug treatment suggesting effectiveness if 
g..itasones and g .. iriides a .1 ? i in mire advanced stages if the: ai.sease . 
• r ; u. • e\s ;v ; : -.;d.*er?e ef fe:u s appeared miner aitncv;:ih 1 iriger- range 
i: .pi is a 1 1 ous it at. gam, e a era a , ..ever m g :<:: Kb, i :i s i e: a s e r e : a 1 
ouelesterol :sr * :ie ;u i.t iz:s.es, ana Hypoglycemia f i r ^1 inides variant 

it.v. i- and ccrrroin t i. in : rea: ::ieu: s tidies wit h as rtu. run is five different 
c.::sses 'if ant i d .. abet i :: drugs is tnit individually tailored taerapies that 
r-: :'tgruze quality of life p' e r Mne te r s end t-rget ruse p ree; err i n ant features 
of metabolic patnel. (.tueh is -early postprandial vs. fee ting 
hyperglycemia, r if utulin resistance, pro grew; ive- less of 

. bet a . -eel 1 fun::" Liu) may re :uiie a feasible gial in t.ue f cue. 
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AD A rev i * -v; v; ; \ : . : 1 3 rets . is given. The authors designate permissive F<> 
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